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PROTECTIVE CLEAR LAYER FOR IMAGES 

5 

Field of the Invention 

This invention relates to a clear layer for hot melt application to 
images on substrates. 

10 Background of the Invention 

Electronic graphics produced via electrographic processes, especially 
electrostatic processes, is rapidly becoming a preferred method for the formation of 
images. The Scotchprint™ Electronic Graphics Systems commercially available 
from Minnesota Mining and Manufacturing Company of St. Paul, Minnesota ("3M 

1 5 Company") uses an electrostatic process for forming an image and transferring that 
image to a durable substrate. One description of the process is found in U.S. Pat. 
No. 5,114,520 (Wang et al ). 

The image formed on a durable substrate requires protection from 
abrasion and ultraviolet light. A transparent overlaminate, comprising a transparent 

20 durable film covered on a major surface by a transparent pressure sensitive 
adhesive, is preferably applied over the image on the durable substrate. 
Commercially available transparent overlaminates include Product Nos. 8910, 891 1, 
8912, 8913, 8920, 8930, and 8931 films from the Commercial Graphics Division of 
3M Company, St. Paul, Minnesota. Some of the transparent overlaminates include 

25 a vinyl or polyester film covered with a pressure sensitive adhesive, which is in turn 
is protected by a paper or polyester liner until usage. Other transparent 
overlaminates include a vinyl or polyester film covered with a hot melt adhesive, 
and a scrim liner to prevent blocking. 

In the absence of the use of a transparent overlaminate, some 

30 fabricators apply a protective clear coat of a vinyl/acrylic material, such as Product 
Nos. 3920, 9720, 66201, and 2120 protective coatings from the Commercial 
Graphics Division of 3M Company to protect the durable, imaged substrate. But 
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such manual application of a liquid to a solid flat surface is subject to the 
inconsistencies of climate, circumstances, and craftsmen 

Summary of the Invention 
5 The art of electronic graphics needs an inexpensive, durable, 

transparent layer to protect images formed on a major surface of durable substrates. 

One aspect of the present invention is an inexpensive, durable, 
transparent layer formed on a release liner A layer to cover and protect an imaged 
substrate comprises a composition comprising vinyl chloride resin, acrylic resin, 
1 0 optional plasticizer, and optional stabilizer, wherein the composition has a melt 

temperature sufficient to cause the composition to melt on one major surface of the 
imaged substrate without harming the imaged substrate. 

Another aspect of the present invention is a method of forming an 
inexpensive, durable, transparent layer formed on an image residing on a durable 
1 5 substrate. A method of protecting an imaged substrate comprises the steps of 
forming a composite of a release liner and a durable, transparent layer having a 
composition comprising vinyl chloride resin, acrylic resin, optional plasticizer, and 
optional stabilizer, wherein the composition has a melt temperature sufficient to 
cause the composition to melt on the imaged substrate without harming the imaged 
20 substrate; and contacting the layer from the composite to the imaged substrate by 

melting the composition. 

Another aspect of the invention is a composite of an inexpensive, 
durable, transparent layer covering a durable, imaged substrate A composite 
comprises a transparent layer covering a durable, imaged substrate, wherein the 
25 transparent layer comprises a composition comprising vinyl chloride resin, acrylic 
resin, optional plasticizer, and optional stabilizer, wherein the composition has a 
melt temperature sufficient to cause the composition to melt on one major surface 
of the imaged substrate without harming the imaged substrate. 

A feature of the invention is the formation of the durable, transparent 
30 layer on a release layer from a thermally processable composition. 
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Another feature of the invention is the transfer of the durable, 
transparent layer from the release layer to the durable, imaged substrate. 

An advantage of the invention is the ability to transfer the 
transparent layer from a release layer to a durable, imaged substrate using "hot 
5 melt" temperatures. 

Another advantage of the invention is the ability of the durable, 
transparent layer to provide stabilization and protection from abrasion and 
ultraviolet light degradation. 

Another advantage of the invention is the avoidance of laminates of 
10 transparent films and transparent adhesives. 

Therefore, the present invention includes a layer to cover and protect 
an imaged substrate, comprising a composition comprising vinyl chloride resin, 
acrylic resin, optional plasticizer, and optional stabilizer, wherein the composition 
has a melt temperature sufficient to cause the composition to melt on one major 
1 5 surface of the imaged substrate without harming the imaged substrate. 

Therefore, the present invention also includes a method of protecting 
an imaged substrate, comprising the steps of forming a composite of a release liner 
and a durable, transparent layer having a composition comprising vinyl chloride 
resin, acrylic resin, optional plasticizer, and optional stabilizer, wherein the 
20 composition has a melt temperature sufficient to cause the composition to melt on 
the imaged substrate without harming the imaged substrate; and transferring the 
layer from the composite to the imaged substrate by melting the composition 

Embodiments of the invention are described with reference to the 
following drawings. 

25 

Brief Description of the Drawing 

Fig. 1 illustrates a cross-sectional view of the durable, transparent 
layer of the present invention in combination with the release layer. 

Fig. 2 illustrates a cross-sectional view of the durable, transparent 
30 layer of the present invention in combination with a durable, imaged substrate. 

-3- 
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Pmhnriiment ' of the Invention 

Flg i shows a multilayered composite 1 0 comprising a durable, 
transparent layer 12 of a thermally processable composition and a release liner 14. 

Liner 14 can be made from any conventional release hner material 
5 known to those skilled in the art. Selection of the liner 14 should recognize the 
nature of the surface of liner 14 contacting layer 12 will determine the appearance 
of the outer surface of layer 12 on the durable, imaged substrate. Nonhmrtmg 
examples of release liners include silicone coated paper, silicone coated polyester, 
urea alkyd coated paper, urea a.kyd coated polyester, and the like. Particularly 
preferred for release liner 1 4 is a urea alkyd coated polyester having a urea polymer 
coating comprising a polyurea alkyd formulation of 0.005 mm caliper on a 0.07 mm 
polyester film. 

Release liner 14 can have a gloss ranging from about 5 to about 95 
and preferably from about 80 to about 95. Gloss is measured by a Gardner 60° 
Clossmeter using published techniques known ,0 those skuled in the art such as 

ASTM Standard No. DS23 

Durable, transparent layer 12 comprises a thermally processable 
composition con.airi.ng viny, chloride, acylic resin. an optional plasticiaer, and an 
optional stabilizer where .he layer has a sufncien, mel. temperature to be thermally 
processable to cause layer 12 to me,, on an imaged substrate without causing harm 

to the image or the substrate 

Vinyl chloride is an industrial chemical commercially avadable from 
m any sources throughout the world Desirably, the vinyl chloride resin useful in 
,ayer 12 comprises from about 80 to about 90 weight percent vinyl chlonde and 
about 10 to about 20 weight percent vinyl acetate. Preferably, the viny. chionde 
useful in the present invention is a viny. chloride resin comprising VYHH vmyl 
chloride resin commercial available from Union Carbide of Charleston, West 
Virginia. . 

Acrylic resin is also an industrial chemical commercially ava.lable 
from many sources throughout the world. Desirably, the acrylic resin use*, in lay< 
, 2 composes from about 75,000 to about 125,000 number average molecular 
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weight. . Preferably, the acrylic resin useful in the present invention is an acrylic 
resin comprising B-82 acrylic resin having about 100,000 molecular weight 
commercially available from Rohm and Haas of Philadelphia, PA. 

Optionally, the composition for layer 12 comprises a plasticizer to 
5 aid in the formation of layer 12 and its transfer to a durable, imaged substrate. 
Nonlimiting examples of plasticizer include 1,4-butylene glycol; adipic acid; 
butyloctyl phthalate; hydrocarbon resins; di(2-ethylhexyl) azelate; dibutyl azelate; 
dihexyl azelate; epoxidized soybean oil and the like. Particularly preferred for a 
plasticizer, if present in the composition of layer 12, is Vikoflex 7170 plasticizer 

10 commercially available from ATOChem of Philadelphia, PA. 

Optionally, the composition for layer 12 comprises a stabilizer to aid 
in the formation of layer 12, provide ultraviolet resistance, and assist transfer to a 
durable, imaged substrate. Nonlimiting examples of stabilizer include Hal-Lub, Hal- 
Base, Hal-Carb, Hal-Stab brand hindered amine light stabilizers commercially 

1 5 available from Hal-stab Company of Hammond, Indiana; Nuostabe VI 923 brand 
ultraviolet light stabilizer commercially available from Witco of Greenwich, 
Connecticut; Cosorb brand ultraviolet light stabilizer commercially available from 
3M Company of St. Paul, Minnesota; and Tinuvin brand HAL stabilizers 
commercially available from Ciba-Geigy Corp. of Greensboro, N.C Particularly 

20 preferred for a stabilizer, if present in the composition of layer 12, is Tinuvin 1 130 
and Tinuvin 292 HAL stabilizers from Ciba-Geigy or Nuostabe VI 923 stabilizer. 

The layer 12 can have a composition ranging from about 49 to about 
72 weight percent of vinyl chloride, from about 9 to about 33 weight percent acrylic 
resin, from about 0 to about 33 weight percent plasticizer, and from about 0 to 

25 about 10 weight percent stabilizer. 

Desirably, layer 12 can have composition ranging from about 49 to 
about 67 weight percent of vinyl chloride, from about 15 to about 33 weight 
percent acrylic resin, from about 0 to about 20 weight percent plasticizer, and from 
about 0 to about 8 weight percent stabilizer. 

30 Preferably, layer 12 can have composition ranging from about 55 to 

about 65 weight percent of vinyl chloride, from about 1 6 to about 27 weight 
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percent acrylic resin, from about 10 to about 16 weight percent piaster, and 
from about 2 to about 6 weight percent stabilizer 

Composition for layer 12 can be prepared by dissolving the 
ingredients into solvents such as ketones and aromatics, preferably methyl ethyl 
5 ketone, methy! isobutyl ketone and toluene, more preferably in equal parts of such 
solvents Layer 12 is knife or gravure coated on liner 14 with a coating we,ght 
ranging from about 0.01 g to about 0 .02 g to yield a dry thickness of from about 
0 05 mm (0.0002 inches) to about 0.13 mm. Preferably, liner 14 has a thickness 
ranging from about 0.5 mm (0.002 inches) to about 1 mm and layer 12 has a 
,0 thickness ranging from about 0.5 mm (0.002 inches) to about 1 mm. 

After coating, layer 12 is dried on liner 14 to remove solvents at a 
temperature ranging from about 90°C to about 120*C for about 2 minutes. 
Composite 10 is then stored until usage 

Fig 2 illustrates a protected product 16 with the use of layer 12 
transferred and reconstituted as layer 18 on an image 20 residing on a major surface 



15 



of a durable substrate 22 

Layer 18 protects image 20 and substrate 22 without enveloping 
substrate 22. Preferably, substrate 22 has image 20 on one major surface and a field 
24 of adhesive on the opposing major surface. Layer 18 is inappropriate to cover 
20 the field 24 of pressure sensitive adhesive. 

Ima S e 20 can be formed using any conventional electron* process. 
Nonlimiting examples include electrographic processes, electrophotographic 
processes, electrostatic processes, inkjet printing processes, and the take. 

image 20 can comprises dyes, pigments, or combinations of both 
25 from toners, inks, or paints, all as known to those skilled in the art. 

Preferably, image 20 comprises compositions capable of 
withstanding processing temperatures of less than about 105-C. and preferably less 

than about 100°C. 

Substrate 22 can be any durable substrate known to those stalled ut 

30 the an of image graphics Normmiting exantp.es indude vinyl substrates as DAF 
Screen f,.m commercial., avai.ab.e from DAF Products of Clifton. New Jersey and 
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vinyl substrates commercially available as 8620, 8621, 8626, 8628, 8640, 8641, 
8642, 8643, 8644, 8650-10, 8650-20, 3636-1 14, and 8650-1 14 films from 3M 
Company. 

Preferably, substrates useful in the present invention include any of 
5 the Scotchprint™ 8600 Series films identified above and other substrates having an 
adhesive field on the major surface opposing the major surface on which image 20 
resides. 

Layer 12 is transferred from liner 14 on composite 10 to image 20 
and substrate 22 by application of heat . The layer 12 is melted and reconstituted as 
1 0 layer 1 8. Thermal processing of the transfer can range from about 76 to about 

143°C Preferably, the transfer temperature can range from about 88°C to about 
143°C 

Layer 18 can have a caliper of from about 0.07 mm (0.0003 inches) 
to about 0.2 mm when adhered to image 20 and substrate 22. Preferably, the 
1 5 caliper ranges from about 0. 1 0 mm to about 0. 1 5 mm. 

After layer 12 is applied to image 20 and substrate 22 and 
reconstituted as layer 18, liner 14 is removed, rolled, and recycled for later use. 

Machinery conventionally used in the formation of durable imaged 
substrates can be used for the thermal transfer of layer 12 to substrate 22. 
20 Nonlimiting examples of machinery include laminators such as Scotchprint™ 9540 
and 9542 brand laminators from 3M Company. 

Alternatively, when substrate 22 is an imaging paper, such as 
Scotchprint™ brand 8610 electrostatic imaging paper from 3M Company, a wet 
transfer process can be employed to exchange substrate 22 for a durable film. Wet 
25 transfer processes useful with composite 10 include applying layer 12 according to 
the method of the present invention to a substrate 22 which is an electrostatic 
imaging paper, such as Diel paper from Sihl Company of Zurich, Switzerland or 
No. 8610 imaging paper from 3M Company, upon which an image 20 resides. 
Then using moisture treatment, the back of paper substrate 22 is wetted and the 
30 bottom paper layer is peeled away to reveal a dielectric layer having the image and 
then laminated to a desirable durable film. The liner 14 is peeled away to reveal the 

-7- 
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protective eta. layer .8. .he image 20, and .he dielectric layer of the substrate 22. 

and the durable film 

Alternatively, one could place an image 20 on layer 12 of cotnpostle 

,0 and then transfer Uyer 12 with image 20 to a substrate 22 to become ,ayer .8. 

5 image 20, and substrate 22 as seen in Pig. 2 In this embodiment method, one can 
use an electrostatic imaging transfer process such as the Scotchprin,™ EUctromc 
waging system and e.ec,ros.atic imaging paper, such as No. 860, image transfer 
paper both commercially available from 3M Company, to place a 4-co.or toner 
imaB e from the paper on layer 1 2, after which the imaging paper is pealed away 

,0 leaving image 20 on layer 12 for transfer to a desirable durable film. 

TV^fiiVn^ S c r.f the Invention 

Use oflayer 18 provides abrasion and ultraviolet light protects to 

image 20 and substrate 22. 
„ " Abrasivity for layer 18 of .he present invention before the, mage 

commercially available from Tabe, .ndustries of Tonowanda, New York and 
preferably from about 200 ,o about 400 cycle, depending .he type of substrate 

^ Layer 18 provides protection to image 20 and substrate 22 without 

detracting from the appearance of the rmage. Layer .8 is op.ica.ly rransparent 

Uyer 18 can have an adhesion to image 20 and substrate 22 
according .o a "pass/fair standard Adhesion oflayer ,8 to image 20 andaubs^e 
22 ean be measured according to a pass/fai, "Tape Snap Adhesion T« desenbed 
25 as follows After 48 hours after lamination oflayer .8 to substrate 22 a 50 cmb 
25 cm strip of adhesive .ape (No. 8403 brand adhesive tape ftom 3M Company) .s 
applied to layer 1 8 The tape is then pu„ed back a. a , 80" angle a, 25 cmlsec speed 
and 22 k g (.0 lbs > force Passing,* test means .hat layer ,8 remains enttrely on 
substrate 22; failure is removal of some oflayer ,8 from image 20 and substrate 22. 
30 Further embodiments of the invention are described in the fol.ow.ng 

examples. 



20 
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Examples 

Several examples were prepared according to the conditions 
described in Table 1 and tested using the Tape Snap Adhesion Test, as described 
5 above, with results reported in Table 2. 

The vinyl chloride resin used was VYHH resin; the acrylic resin was 
B-82 resin; the plasticizer was 13 weight percent of Vikoflex 7170, and the 
stabilizer was 1 .6 weight percent Tinuvin 1 130 and 292 for each of Examples 1-9. 

10 Table 1 

Formulation of Layer 12 



Example 


Acrylic 
(Wt. %) 


Vinyl 
(Wt. %) 


1 


33 


49 


2 


33 


49 


3 


9 


72 


4 


9 


72 


5 


27 


55 


6 


15 


67 


7 


15 


67 


8 


21 


61 


9 


16 


65 



Each of nine sets of Examples 1-9 were coated on release liners 14 
15 to provide layers 1 2 having calipers of 0.076 mm, 0. 1 02 mm, and 0 1 27 mm and 
then transferred to substrate 22 at 76°C, 82°C > and 88°C. The Tape Snap 
Adhesion Test was then conducted 100 times using different strips of tape on 
different parts of layer 18. 
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Reliable results for a 76°C transfer temperature are found with at 
least a 0.076 mm caliper layer having a formulation of at least 27 wt. % acrylic 
resin. Reliable results for a 82°C and 88°C transfer temperature are found with at 
least a 0.076 mm caliper layer having a formulation of at least 9 wt. % acrylic resin. 
5 The invention has not been limited to the described embodiments. 

The claims of the invention follow 
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What is claimed is: 

1 A layer to cover and protect an imaged substrate, 

comprising: 

a composition comprising vinyl chloride resin, acryhc resm, opt.onal 
plasticizer, and optional stabilizer, wherein the composition has a melt temperature 
sufficient to cause the composition to melt on one major surface of the .maged 
substrate without harming the imaged substrate. 

2. The layer of Claim 1 , wherein the layer is part of a composite 
comprising a release liner. 

3 The layer of Claim 1, wherein the layer is reconstituted 
through melting at a temperature ranging from about 76'C to about 1 43°C on the 
15 imaged substrate. 

4. The layer of Claim 1, further comprising plasticizer and 

stabilizer. 

5 The layer of Claim 1, wherein the amount of vinyl chloride 
resin ranges from abou, 49 to about 72 weigh, percent; the amount of acryfic resin 
,anges from about 9 ,o abou, 33 weigh, percent, ,he amoun, of plasticizer ranges 
from ab«, 0 ,0 abou, 25 weigh, percent; and wherein ,he stabifer ranges from 
abou, 0 to abou, 8 weight percent 

15 6 The layer of Claim 4. wherein the amoun, of vinyl chloride 

r esin ranges from abou, 55 to abou, 65 wetgh, percen,; the amoun, of acrylic resin 
ranges from abou, ,6 to abou, 27 weigh, percent; ,he amoun, of plastic^ ranges 
from abou, 10 ,„ about ,6 weigh, percent; and wherein the stabilizer ranges from 
30 about 2 to about 6 weight percent. 
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7. The layer of Claim 6, wherein the layer has a caliper ranging 
from about 0.05 mm to about 0. 1 3 mm. 

8. The layer of Claim 7, wherein the layer is reconstituted 

5 through melting at a temperature ranging from about 76°C to about 88°C on the 
imaged substrate. 

9 A method of protecting an imaged substrate, comprising the 

steps of: 

1 o (a) forming a composite of a release liner and a durable, 

transparent layer of Claims 1-8; and 

(b) contacting the layer from the composite to the imaged 
substrate by melting the composition. 

15 10. The method of Claim 9, wherein the transferring step uses a 

temperature ranging from about 76°C to about 143°C. 

1 1 The method of Claim 9, further comprising step (c) of 
removing the release liner. 

20 

] 2. The method of Claim 9, wherein the transferring step uses a 
temperature ranging from about 76°C to about 88°C. 

13. The method of Claim 9, wherein the imaged substrate is an 
25 electrostatic imaging paper comprising an image, a dielectric layer, and a bottom 

layer. 

14. The method of Claim 9, wherein the method further 
comprises the steps of moisture treating the electrostatic imaging paper and 

30 removing the bottom layer, and the steps of laminating the layer and imaged 
substrate to a durable film and removing the release liner from the composite. 
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1 5 The method of Claim 9. wherein the method further 
comprises the steps of removing the dielectnc layer and the bottom layer leaving the 
im a S e contacting the durable, transparent layer and laminating the image and the 
composite to a durable film and the step of removing the release liner from the 
composite. 

16. A composite comprising a transparent layer of Claims 1-8 
covering a durable, imaged substrate. 
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